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Abstract
Background and Objectives: Skin cancer incidence rates are highest among U.S. older adults. 
However, little is known about sun protection behaviors and sunburn among adults aged 65 years 
and older.
Research Design and Methods: We used data from the 2015 National Health Interview 
Survey to examine the association between sun protection behaviors (sun avoidance, wearing 
protective clothing, and sunscreen use) and likelihood of having experienced sunburn in the past 
year.
Results: Just over one in ten older adults (13.2%) had experienced sunburn in the past year; 
sunburn prevalence was nearly twice as high (20.4%) among sun-sensitive older adults. Men, ages 
65–69 years, non-Hispanic whites, and those with skin that burns or freckles after repeated sun 
exposure were more likely to have been sunburned in the past year compared with the respective 
comparison groups. The only sun protection behavior significantly associated with sunburn was 
sunscreen use. None of the sun protection behaviors were significantly associated with a decreased 
risk of sunburn.
Discussion and Implications: The prevalence of sunburn among older adults suggests 
opportunities to reduce skin cancer risk within this demographic group by preventing 
overexposure to the sun. The lack of reduced sunburn risk among those who regularly used sun 
protection may be related to inadequate or inconsistent use of sun protection or the way the sun 
protection behaviors were measured. Multi-sector approaches to facilitate sun-safety among older 
adults are warranted and could include targeted efforts focused on those most likely to get 
sunburned, including men and those with sun-sensitive skin.
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Incidence rates for both melanoma and nonmelanoma skin cancers have steadily increased in 
the United States in recent years (Holman, Freeman, & Shoemaker, 2018b; Paulson et al., 
2018; Rogers, Weinstock, Feldman, & Coliron, 2015). An increase in both the number of 
people treated for skin cancer and the per-person costs of treatment has led to a substantial 
increase in average annual treatment costs for skin cancer, which are currently estimated to 
be about US$8.1 billion per year (Guy, Machlin, Ekwueme, & Yarbroff, 2015). Most skin 
cancers are diagnosed among non-Hispanic white adults aged 65 years and older (referred to 
as older adults throughout this paper), and the observed increases are driven largely by 
increases in incidence rates among this demographic group (Holman, Freeman, & 
Shoemaker, 2018b; Rogers et al., 2015). Overexposure to ultraviolet radiation (UVR) is a 
major risk factor for most skin cancers. UVR damage to the skin accumulates over one’s 
lifetime, and age-related changes in the skin may make older adults more susceptible to 
UVR-induced cellular DNA damage (Syrigos, Tzannou, Katirtzoglou, & Georgiou, 2005). 
Although overexposure to UVR does not always result in a sunburn, sunburn is a biological 
indicator of both the intensity of UVR expo-sure and the individual’s susceptibility to skin 
damage from UVR exposure.
Sunburn at any age is associated with an increased skin cancer risk (Dennis et al., 2008) and 
is often used as a proxy outcome measure in skin cancer prevention studies (U.S. 
Department of Health and Human Services, 2014). U.S. adults are living longer than ever, 
and individuals who reach the age of 65 can expect to have, on average, two more decades of 
life ahead of them (Arias, Heron, & Xu, 2017). Furthermore, older adults are at greater risk 
for skin cancer compared with younger age groups (Holman, Freeman, & Shoemaker, 
2018b; Paulson et al., 2018; Rogers et al., 2015). Efforts to reduce overexposure to UVR and 
prevent sunburn among older adults would likely reduce the incidence of skin cancer in 
these later decades, potentially reducing skin cancer–related morbidity, mortality, and 
medical expenditures (Guy, Machlin, Ekwueme, & Yarbroff, 2015a; Guy et al., 2015b).
Guidance from major public health organizations encourages using a combination of 
clothing, a wide-brimmed hat, broad spectrum sunscreen with a sun protection factor (SPF) 
of at least 15 or 30, and shade to adequately protect skin from the sun when spending time 
outdoors (American Academy of Dermatology, 2018; American Cancer Society, 2017; U.S. 
Department of Health and Human Services, 2014). When used in combination, these sun 
protection measures can prevent sunburn and reduce future skin cancer risk. Efforts to 
promote sun safety, reduce UVR exposure, and prevent sunburn among older adults are 
important components of a comprehensive approach to skin cancer prevention at a 
population level. However, this demographic group has rarely been the focus of skin cancer 
prevention research, and sun-safety interventions targeting older adults would benefit from a 
better understanding of the factors that influence sunburn risk among this population.
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Conceptual Framework
The conceptual framework guiding this study (Figure 1) is shaped by previous research 
regarding the relationship between sun protection behaviors and risk of sunburn and 
ultimately skin cancer among the general adult population. As depicted in the figure, 
previous research findings indicate that certain demographic characteristics may influence 
use of sun protection, which, in turn, influences UVR expo-sure and subsequent sunburn risk 
(Holman et al., 2018a; Holman et al., 2015). Sun sensitivity may also influence a person’s 
use of sun protection (independent of other demographic characteristics) as well as their 
sunburn risk (Holman et al., 2018a). As the number of sunburns a person experiences goes 
up, so does their risk for developing skin cancer (Dennis et al., 2008).
Prior research findings lend insights into some of the nuances of the relationship between 
use of sun protection and risk for sunburn and subsequently skin cancer. For example, 
sunscreen trials have demonstrated that regular sunscreen use in adults may prevent 
melanoma (Green, Williams, Logan, & Strutton, 2011) and squamous cell carcinoma (van 
der Pols, Williams, Pandeya, Logan, & Green, 2006). However, behavioral research findings 
suggest a complex relationship in which adults who routinely use sunscreen when spending 
time outdoors are more likely to have been sunburned in the past year (Holman et al., 
2018a). Some sunscreen users may use sunscreen on some but not all exposed skin (Holman 
et al., 2015), fail to apply sunscreen early enough prior to sun exposure, or fail to reapply it 
frequently enough (Wright, Wright, & Wagner, 2001). Additionally, some sunscreen users 
may use sun-screen in an attempt to get a suntan without burning, use sunscreen with a low 
SPF, and/or use sunscreen to stay in the sun longer than they would otherwise (Autier, 
Boniol, & Dore, 2007; Jansen et al., 2013; Wright et al., 2001). These potential patterns of 
use can result in more total UVR exposure than when sunscreen is used as directed on the 
product label. Findings from a recent study of patterns of sun-protective behaviors indicate 
that individuals who rely on sunscreen alone for sun protection are the most likely to get 
sunburned, whereas those engaging a combination of sun protection behaviors are the least 
likely to get sun-burned (Morris & Perna, 2018).
Behavioral research findings suggest that sun avoidance strategies such as seeking shade or 
not spending long periods of time in the sun are associated with a slight reduction in sunburn 
risk (Holman et al., 2018a). Shade does not provide complete UVR protection but can 
reduce total UVR exposure (Parisi & Turnbull, 2014). The amount of UVR protection 
conferred by shade depends on many factors, including the height, size, shape, and material 
of the shade as well as the reflectivity of surrounding surfaces (Parisi & Turnbull, 2014).
Although some behavioral research studies have failed to find an association between 
wearing protective clothing and sunburn prevalence (Holman et al., 2018a), findings from 
the previously mentioned study of patterns of sun-protective behaviors suggest that clothing 
can play an important role in sunburn prevention (Morris & Perna, 2018). Like shade, 
clothing typically does not confer complete UVR protection. The amount of protection 
depends primarily on the type of fabric and the percentage of total skin surface area that is 
covered (U.S. Department of Health and Human Services, 2014).
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Age, race, ethnicity, foreign-born status, and U.S. region are demographic characteristics 
that have been associated with likelihood of experiencing sunburn in previous research 
among U.S. adults (Holman et al., 2018a). Adults aged 65 years and older are less likely to 
get sunburned compared with younger age groups. Non-Hispanic whites are more likely to 
experience sunburn compared with other racial/ethnic groups. Individuals who were born in 
the United States are more likely to experience sunburn compared with those who were born 
elsewhere. Those who live in the Midwest are more likely to experience sunburn compared 
with those living in other U.S. regions. Sex is another important demographic characteristic 
to consider. Although recent research does not indicate variation in sunburn by sex among 
U.S. adults, there is evidence to suggest that the types of sun protection used regularly tend 
to vary by sex (Holman et al., 2018a). Women are more likely to use sunscreen and stay in 
the shade compared with men, and men are more likely to wear protective clothing (Holman 
et al., 2018a).
Recent research has also highlighted the influence of a person’s sensitivity to sun exposure, 
as those with more sun-sensitive skin are more likely to experience sunburn, even when 
adjusting for race and ethnicity (Holman et al., 2018a). Researchers often measure this 
construct by asking about the skin’s reaction to sun exposure in two scenarios. The first 
scenario is one in which the person goes out in the sun for an hour without sun protection 
after several months of not being in the sun very much (short exposure). The second scenario 
is one in which the person goes out in the sun repeatedly, such as every day for 2 weeks, 
without sun protection (repeated exposure). Research findings indicate that sensitivity to 
repeated sun exposure is associated with likelihood of sunburn even when analyses are 
limited to adults classified as sun-sensitive based on the short exposure assessment (Holman 
et al., 2018a).
Hypotheses
For the current study, we used national surveillance data to examine the association between 
sun protection behaviors and having had at least one sunburn in the past 12 months among 
U.S. older adults. We hypothesized that after con-trolling for appropriate covariates, regular 
use of sun protection, including sun avoidance behaviors (staying in the shade and avoiding 
extended time outdoors), wearing protective clothing, and using sunscreen, would be 
associated with a decreased likelihood of having experienced sunburn.
Methods
We used data from the 2015 National Health Interview Survey (NHIS) to examine our 
hypotheses (National Center for Health Statistics, 2015). NHIS is an annual, cross-sectional 
household interview survey of a nationally representative sample of the U.S. 
noninstitutionalized civilian population that collects demographic and health-related 
information. Sampling and interviewing are continuous throughout each year. Interviews are 
conducted in person, with follow-up by telephone when needed. Information is collected 
about the household and each household member. A household may consist of more than 
one family. One adult aged 18 years or older in each family is randomly selected for 
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additional detailed questions. More information about the sample design and data collection 
procedures is available online (National Center for Health Statistics, 2015).
In 2015, total of 33,672 sample adults were interviewed, with a final, unconditional response 
rate of 55.2% (National Center for Health Statistics, 2015). Our analyses included 7,765 
respondents after excluding adults under the age of 65 years, those with a personal history of 
melanoma, and those with unknown or missing responses to questions about sun protection 
behaviors or sunburn. This study was exempt from review by the CDC Human Subject 
Institutional Review Board because we used existing publicly available deidentified data.
Measures
Sunburn was measured by a question asking respondents how many times they had a 
sunburn in the past 12 months. Sun protection behaviors were measured by a series of 
questions asking respondents how often they engage in certain behaviors when outside on a 
warm sunny day for more than 1 hr. The behaviors included staying in the shade; wearing a 
hat that shades the face, ears, and neck such as a hat with a wide brim all around; wearing a 
long-sleeved shirt, wearing long pants, or other clothing that reaches the ankles; and using 
sunscreen. Respondents who reported using sun-screen were also asked about the SPF of the 
sunscreen they use most often. Individuals who reported engaging in a given behavior 
“always” or “most of the time” were coded as regularly using that form of sun protection. 
Those who reported engaging in the behavior “sometimes,” “rarely,” or “never” were coded 
as not regularly using that form of sun protection. Some individuals responded to one or 
more of the sun protection questions by saying that they do not go in the sun for more than 1 
hr. We coded this response as an additional sun protection behavior. These sun protection 
data were then recoded into three general categories of sun protection: sun avoidance 
(staying in the shade and/or not going in the sun for more than 1 hr), protective clothing 
(wearing a wide brimmed hat, long-sleeved shirt, and/or clothing to the ankles), and 
sunscreen with an SPF of at least 15. Those who reported not going in the sun were coded as 
“yes” for the sun avoidance composite variable and were coded as “no” for sunscreen use 
and protective clothing in the analyses unless they specifically reported using one of those 
protective strategies “always” or “most of the time.” We also created a separate variable to 
assess the total number of sun protection behaviors respondents used “always” or “most of 
the time.” Previous research findings indicate that survey questions about usual use of sun 
protection have high validity and agreement with more objective measures (Glanz et al., 
2009; O’Riordan et al., 2009).
The other measures included in the analyses were sex, 5-year age groups, race, ethnicity, 
foreign-born status, U.S. region, and two measures of sun sensitivity. The first measure 
asked about 1 hr of unprotected sun exposure after not being in the sun very much for 
several months. Individuals who said they would “get a severe sunburn with blisters,” “have 
a moderate sunburn with peeling,” or “burn mildly with some or no darkening/tanning” were 
categorized as sun-sensitive. Those who said their skin would “turn darker without sunburn” 
or that “nothing would happen to [their] skin” were categorized as not sun-sensitive. The 
second sun-sensitivity question asked about repeated sun exposure over 2 weeks without sun 
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protection. We dichotomized this variable as those who would burn repeatedly or freckle 
versus those who would develop a mild, moderate, or dark tan.
Analyses
A total of 7,765 older adults, including 3,204 men (41.3%) and 4,561 women (58.7%), were 
included in the analyses. Just under half (3,659; 47.8%) were classified as being sun-
sensitive because their skin would burn after 1 hr of unprotected sun exposure (after not 
having been in the sun much for several months). We calculated weighted, unadjusted 
percentages to describe demographic characteristics and sun protection behaviors among 
U.S. older adults overall, and among older adult men, older adult women, and sun-sensitive 
older adults. We used multivariable logistic regression to calculate adjusted prevalence ratios 
for experiencing one or more sunburns in the past 12 months by sex, 5-year age groups, race 
and ethnicity, foreign-born status, U.S. region, sensitivity to repeated sun exposure, sun 
avoidance, use of protective clothing, and use of sunscreen (SPF 15+). Analyses were 
conducted overall and among sun-sensitive individuals only. We also repeated the regression 
analyses with the three sun protection category variables replaced with the single measure of 
number of sun protection behaviors regularly used. We used SAS-callable SUDAAN 
(Research Triangle Institute; Research Triangle Park, NC, Version 11.0) to calculate all 
weighted estimates and used the stratum and primary sampling unit variables provided with 
the NHIS data file to account for the complex survey design. We considered statistical tests 
with p values less than 0.05 statistically significant.
Results
Table 1 summarizes the demographic characteristics and sun protection behaviors of U.S. 
older adults, overall and among older adult men, older adult women, and sun-sensitive older 
adults in 2015. Nearly 80% of U.S. older adults were non-Hispanic white, and most (86.2%) 
were born in the United States. Just under 20% had skin that would burn repeatedly or 
freckle after repeated sun exposure, whereas more than half had skin that would develop a 
mild (29.0%), moderate (26.0%), or very dark (7.8%) tan after repeated sun exposure. Just 
under 20% did not directly answer the question about repeated sun exposure but rather stated 
that they do not go in the sun. Among sun-sensitive older adults, 29.2% had skin that would 
burn repeatedly or freckle after repeated sun exposure, and more than two-thirds would 
develop a mild (33.9%), moderate (26.7%), or very dark (5.2%) tan. Only 5.1% of sun-
sensitive older adults responded to the question about their skin’s reaction to repeated sun 
exposure by saying that they do not go in the sun.
The most frequently used sun protection behaviors among U.S. older adults overall were 
staying in the shade (42.2%) and wearing long clothing to the ankles (37.2%). Among older 
men, staying in the shade (36.5%) and wearing clothing to the ankles (44.2%) were the most 
frequently used sun protection behaviors, followed by wearing a wide-brimmed hat (22.7%). 
Use of sunscreen (19.4%) and long-sleeved shirts (19.2%) were least prevalent among older 
men. Among older women, staying in the shade (46.8%) was the most frequently used sun 
protection behavior, followed by use of sunscreen (32.1%) and clothing to the ankles 
(31.6%). Wearing a wide-brimmed hat (20.9%) and wearing a long-sleeved shirt (19.4%) 
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were the least prevalent sun protection behaviors among older women. Among sun-sensitive 
older adults, shade (49.3%) and clothing to the ankles (40.1%) were most prevalent, 
followed by sunscreen use (38.1%). Only 14.6% of older adults and 7.6% of sun-sensitive 
older adults regularly used all five sun protection behaviors (shade, sunscreen, wide-
brimmed hat, long-sleeved shirt, and clothing to the ankles), whereas 17.9% of older adults 
and 14.9% of sun-sensitive older adults did not regularly use any of the five sun protection 
behaviors. Within the three sun protection categories (sun avoidance, protective clothing, 
and sunscreen), protective clothing was the most prevalent among older men (55.2%) and 
sun-sensitive older adults (54.1), and sun avoidance (62.8%) was the most prevalent among 
older women.
A total of 13.2% of U.S. older adults had experienced at least one sunburn in the past year, 
with 7.4% experiencing 1 sunburn, 3.7% experiencing 2 sunburns, and 2.1% experiencing 3 
or more sunburns (Table 1). Among men, 14.9% had experienced sunburn, among women, 
11.8% had experienced sunburn, and among sun-sensitive individuals, 20.4% had 
experienced sunburn.
Table 2 shows results from multivariable logistic regression analyses examining the 
likelihood of experiencing one or more sunburns in the past 12 months overall and among 
sun-sensitive individuals. Women were significantly less likely to have been sunburned 
compared with men (adjusted prevalence ratio [aPR] = 0.83, confidence interval [CI] = 0.71, 
0.98). Likelihood of having been sunburned in the past year decreased with increasing age, 
and compared with the youngest age group (65–69 years old), all other age groups were 
significantly less likely to have been sunburned (aPRs = 0.38–0.73). Compared with non-
Hispanic whites, non-Hispanic blacks (aPR = 0.51; CI = 0.36, 0.72) and non-Hispanics of 
other races (aPR = 0.42; CI = 0.22, 0.77) were significantly less likely to have been 
sunburned. Those whose skin burns repeatedly or freckles after repeated sun exposure were 
significantly more likely to have been sunburned (aPR = 1.39; CI=1.14, 1.70) compared with 
those whose skin would develop a mild tan. Those who do not go in the sun were less likely 
to have been sunburned (aPR = 0.60; CI = 0.42, 0.86) compared with those whose skin 
would develop a mild tan.
We found similar relationships between these individual characteristics and sunburn 
prevalence among sun-sensitive older adults with some exceptions. Among sun-sensitive 
individuals, we found no significant differences in sun-burn prevalence across racial/ethnic 
groups. Additionally, among sun-sensitive individuals, those who had skin that would 
develop a very dark tan after repeated sun exposure were significantly more likely to have 
been sunburned compared with those whose skin would develop a mild tan (aPR = 1.50; CI 
= 1.05, 2.15).
Contrary to our hypotheses, the only sun protection behavior for which we found a 
significant association with sunburn was sunscreen use. Among all older adults, those who 
regularly use sunscreen were more likely to have been sunburned in the past year compared 
with those who did not regularly use sunscreen (aPR = 1.27; CI = 1.05, 1.52). None of the 
sun protection behaviors were significantly associated with sunburn when we limited the 
analyses to sun-sensitive older adults. When we reran the regression models with a single 
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measure of number of sun protection behaviors included in place of the three measures of 
sun protection categories, we found no significant association between sunburn and the 
number of sun protection behaviors used (data not shown).
Discussion and Implications
In this study, we used national surveillance data to examine the relationship between use of 
sun protection and likelihood of experiencing sunburn in the past year among U.S. older 
adults. Just over one in ten U.S. older adults had experienced sunburn in the past year, and 
the prevalence of sunburn was nearly twice as high among sun-sensitive older adults. 
Contrary to our hypothesis, we found no association between regular use of sun avoidance 
behaviors or regular use of protective clothing and likelihood of having experienced sunburn 
in the past year. We also found no association between the number of sun protection 
behaviors used and likelihood of sunburn. Similar to previous findings among all U.S. 
adults, the lack of a protective effect for sun protection behaviors may be related to multiple 
factors, including inadequate use of reported sun protection behaviors (Holman et al., 
2018a). For example, some individuals may regularly wear a long-sleeved shirt or pants 
when outdoors in the sun but still have some unprotected skin exposed to the sun.
Also counter to our hypothesis, we found that those who regularly used sunscreen were 
more likely to have experienced sunburn in the past year. Some individuals who routinely 
use sunscreen may not apply it thickly enough or reapply it as recommended, may use a 
lower-than-recommended SPF, may fail to apply it early enough prior to sun exposure, or 
may intentionally use sunscreen to stay in the sun longer or to develop a suntan without 
burning (Autier et al., 2007; Jansen et al., 2013; Wright et al., 2001). Given the cross-
sectional nature of the data, the temporal relationship between sunscreen use and the 
reported sunburns is unknown. As such, this finding may also reflect more frequent 
sunscreen use among those with a recent history of sunburn. The association between 
sunscreen use and sun-burn was not statistically significant when we limited the analyses to 
sun-sensitive individuals, which suggests that the finding may also be related to a higher use 
of sunscreen among those whose skin has a tendency to sunburn.
Implications for Research and Public Health Practice
Given the lack of reduced sunburn risk among those who regularly used sun protection and 
the limitations of the current data, additional research is warranted to examine the specific 
contexts in which sunburns typically occur. For example, additional research could examine 
which sun protection strategies (if any) are most frequently in use when sunburn occurs. 
This type of data might shed light on improper or ineffective use of sun protection. 
Furthermore, data on the types of activities and outdoor settings most frequently associated 
with sunburn occurrence could shape and inform intervention approaches. Such research 
would likely be most informative if it were stratified by age group and inclusive of older 
adults.
The prevalence of sunburn among older adults indicates a need for efforts to increase 
adequate use of sun protection among this demographic group to ensure that older adults 
experience the full protection of the protective measures used. To date, there has been a 
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dearth of attention given to the topic of sun safety promotion for older adults, as 
demonstrated by the lack of studies focused on older adults described in the recent literature 
reviews conducted by the Community Preventive Services Task Force (The Community 
Guide, 2018). However, skin cancer risk is greatest for adults aged 65 years and older 
(Holman, Freeman, & Shoemaker, 2018b; Paulson et al., 2018; Rogers et al., 2015), and 
individuals who reach the age of 65 can expect to have, on average, two more decades of life 
ahead of them (Arias, Heron, & Xu, 2017). Efforts to reduce overexposure to UVR among 
older adults would likely reduce the incidence of skin cancer in these later decades, 
potentially reducing skin cancer–related morbidity, mortality, and medical expenditures 
(Guy, Machlin, Ekwueme, & Yarbroff, 2015; Guy, et al., 2015). Current guidance from the 
U.S. Preventive Services Task Force concludes that more research is needed to assess the 
balance of benefits and harms of visual skin examination by a clinician to screen for skin 
cancer in asymptomatic adults who do not have a history of premalignant or malignant skin 
lesions (US Preventive Services Task Force, 2016). In the Discussion section of the 
recommendation statement webpage, the U.S. Preventive Services Task Force notes that 
“targeted research among populations with the highest burden of disease would be helpful.”
We found that among U.S. older adults, men, individuals under the age of 75, non-Hispanic 
whites, and those with skin that burns repeatedly or freckles upon repeated sun exposure 
were the most likely to report sunburn. These groups may also be the most likely to benefit 
from sun-safety interventions. Similar to previous findings, the high likelihood of sunburn 
among those with sun-sensitive skin suggests potential value in using sun-sensitivity, rather 
than race or ethnicity, to identify those at greatest risk for skin cancer, particularly given the 
growing racial/ethnic diversity in the United States (Holman et al., 2018a). Some 
participants had skin that would develop a sunburn after 1 hr unprotected in the sun (after 
several months of not being in the sun) and then develop a “very dark tan” after repeated sun 
exposure. We found a high prevalence of sun-burn among these individuals. Past research 
findings suggest that individuals whose skin burns and then tans often experience repeated 
sunburns over time as the perceived harms of a sunburn are outweighed by the perceived 
benefits of having a tan (Clarke, Williams, & Arthey, 1997). Misconceptions about sun-
tanned skin may also lead these individuals to have lower perceived susceptibility to sun 
damage and skin cancer.
Older adults are a heterogeneous group, and in addition to the genetic and phenotypic risk 
factors for skin cancer, some other characteristics may put certain older adults at a higher 
risk for skin cancer. For example, some older adults may engage in frequent outdoor 
activities, have out-door occupations such as construction or farming, or live in parts of the 
United States with greater total solar UVR (Richards et al., 2011), potentially leading to high 
levels of UVR exposure. Some may be taking prescription medications (e.g., certain 
antibiotics, antifungals, antihistamines, cholesterol lowering drugs, diuretics, and 
nonsteroidal anti-inflammatories) or using topical skin products (e.g., retinoids and alpha-
hydroxy acids) that make their skin more sensitive to UVR exposure (U.S. Food and Drug 
Administration, 2018). Additionally, low levels of financial well-being among some older 
adults may create barriers to the purchase and use of certain forms of sun protection 
(Holman et al., 2015; Tucker-Seeley & Thorpe, 2019). For example, previous research 
indicates that individuals with household incomes below US$60,000 are significantly less 
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likely to regularly use sunscreen when outdoors on a sunny day for an hour or more, even 
when accounting for other relevant demographic characteristics such as race and ethnicity 
(Holman et al., 2015).
Sun-safety interventions are warranted for older adults to reduce their risk of developing 
skin cancer late in life. However, very little research has been conducted to identify targeted 
strategies that are effective among this age group. In spite of the higher skin cancer rates 
among older adults, data from the Health Information National Trends Survey indicate that, 
compared with young adults, older adults are more likely to believe their skin cancer risk is 
low (Buster et al., 2012). Those aged 75 years and older reported less worry about 
developing skin cancer and more often agreed that there is not much one can do to prevent it 
(Buster et al., 2012). Messaging strategies could counter these beliefs and empower adults to 
take action to protect the future health of their skin. More research is warrented to determine 
how to frame messages in ways that resonate with older adults. Further research could also 
identify environmental change strategies that are most effective in reducing overexposure to 
UVR and supporting sun safety in this age group. Given the higher prevalence of shade use 
relative to the other sun protection behaviors, strategic placement of shade in out-door 
community settings is a promising approach.
In 2014, the U.S. Surgeon General released a Call to Action to Prevent Skin Cancer (U.S. 
Department of Health and Human Services, 2014). An overarching theme within the 
document was that all community sectors can play a role in efforts to promote sun safety, 
reduce overexposure to UVR, and ultimately, decrease skin cancer incidence rates. For 
example, communities can increase shade in outdoor public spaces, promote use of sun 
protection (e.g., sunscreen and protective clothing) during outdoor recreation, and encourage 
employers to provide sun protection gear for outdoor employees. In line with the themes 
from the Call to Action, successful efforts to promote sun safety among older adults will 
likely require a coordinated effort within communities and nationwide. Key partners will 
include many of the sectors already engaged in efforts targeting younger age groups such as 
clinicians, employers, and policy-makers but will also include new partners such as 
gerontologists and other groups whose work focuses specifically on older adults.
Although evidence suggests that sunburns that occur during adulthood increase one’s 
lifetime risk of developing melanoma (Dennis et al., 2008), there limited information in the 
published literature on the latency period for skin cancer development. Further research 
regarding the process of skin cancer development and the corresponding latency period 
could shed light on the degree to which sunburns that occur during older adulthood increase 
subsequent skin cancer risk and help us to clarify the potential benefits of minimizing UVR 
exposure later in life.
Strengths and Limitations
This study is the first of its kind to delve into the sun protection behaviors and prevalence of 
sunburn among older adults. The use of national surveillance data provides a large sample 
size and allows us to generalize the findings to the noninstitutionalized civilian U.S. older 
adult population. However, the study has limitations, which should be considered when 
interpreting the results. Measures of sun-sensitivity, sunburn, and sun protection behaviors 
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were based on self-reports and are subject to error. Some adults (particularly those who do 
not go outside in sun for long periods of time) may be unaware of or unsure of their skin’s 
sensitivity to the sun. The survey question about sunburn did not include details about the 
severity of the sunburn or context in which the sunburn occurred, including whether the 
respondent was using sun protection when the sun-burn occurred. The survey questions 
about sun protection lacked sufficient detail to allow us to differentiate between adequate 
and inadequate use of such protective measures, and adults who reported “not going in the 
sun” could have still gone in the sun daily for up to an hour. Given the cross-sectional nature 
of the data, the temporal relationship between the use of the reported sun protection 
behaviors and the occurrence of the reported sunburns is unknown.
Conclusions
The prevalence of sunburn among older adults, particularly among 65–74 years old, men, 
non-Hispanic whites, and those with sun-sensitive skin, suggests that there may be 
opportunities to reduce skin cancer risk later in life. More work is needed to identify 
effective interventions to promote and facilitate adequate sun protection among older adults. 
A comprehensive approach to skin cancer risk reduction that engages many different 
community sectors and takes advantage of prevention opportunities throughout older 
adulthood is warranted.
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Figure 1. 
Conceptual framework depicting the relationship between the study variables of interest. 
UVR = ultraviolet radiation.
Holman et al. Page 14
Gerontologist. Author manuscript; available in PMC 2020 May 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Holman et al. Page 15
Ta
bl
e 
1.
W
ei
gh
te
d,
 U
na
dju
ste
d D
em
og
rap
hic
 C
ha
rac
ter
ist
ics
, S
un
 Pr
ote
cti
on
 B
eh
av
io
rs
, a
nd
 S
un
bu
rn
 A
m
on
g 
U
.S
. O
ld
er
 A
du
lts
—
N
at
io
na
l H
ea
lth
 In
te
rv
ie
w
 
Su
rv
ey
,
 
20
15
A
ll 
ol
de
r 
ad
ul
ts
(n
 
=
 7
,7
65
)
O
ld
er
 a
du
lt 
m
en
(n
 
=
 3
,2
04
)
O
ld
er
 a
du
lt 
w
o
m
en
(n
 
=
 4
,5
61
)
Su
n-
se
ns
iti
v
e 
o
ld
er
 a
du
lts
*
(n
 
=
 3
,6
59
)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
A
ge
, y
ea
rs
 
65
–6
9
33
.3
 (3
1.9
, 3
4.7
)
35
.2
 (3
3.2
, 3
7.3
)
31
.7
 (2
9.9
, 3
3.6
)
36
.5
 (3
4.5
, 3
8.5
)
 
70
–7
4
25
.8
 (2
4.5
, 2
7.1
)
27
.1
 (2
4.9
, 2
9.3
)
24
.7
 (2
3.0
, 2
6.5
)
27
.1
 (2
5.2
, 2
9.2
)
 
75
–7
9
17
.3
 (1
6.2
, 1
8.5
)
16
.4
 (1
4.8
, 1
8.1
)
18
.0
 (1
6.5
, 1
9.6
)
16
.5
 (1
4.9
, 1
8.2
)
 
80
–8
4
12
.3
 (1
1.4
, 1
3.3
)
12
.0
 (1
0.5
, 1
3.5
)
12
.6
 1
1.
4,
 1
4.
0)
10
.3
 (9
.2,
 11
.5)
 
85
+
11
.4
 (1
0.5
, 1
2.3
)
9.
4 
(8.
2, 
10
.7)
13
.0
 (1
1.7
, 1
4.4
)
9.
7 
(8.
5, 
10
.9)
R
ac
e 
an
d 
et
hn
ic
ity
 
N
on
-H
isp
an
ic
 w
hi
te
78
.1
 (7
6.7
, 7
9.3
)
78
.9
 (7
7.0
, 8
0.6
)
77
.4
 (7
5.5
, 7
9.1
)
90
.3
 (8
9.1
, 9
1.4
)
 
N
on
-H
isp
an
ic
 b
la
ck
8.
9 
(8.
1, 
9.8
)
8.
1 
(7.
1, 
9.3
)
9.
5 
(8.
4, 
10
.7)
2.
3 
(1.
8, 
2.9
)
 
H
isp
an
ic
8.
1 
(7.
4, 
9.0
)
7.
9 
(6.
8, 
9.2
)
8.
3 
(7.
3, 
9.5
)
5.
0 
(4.
2, 
5.9
)
 
O
th
er
 (n
on
-H
isp
an
ic)
4.
9 
(4.
3, 
5.6
)
5.
1 
(4.
3, 
6.1
)
4.
8 
(3.
9, 
5.7
)
2.
5 
(1.
9, 
3.2
)
U
.S
. b
or
n
 
Ye
s
86
.2
 (8
5.0
, 8
7.3
)
86
.6
 (8
4.8
, 8
8.1
)
85
.9
 (8
42
, 8
7.3
)
91
.3
 (9
0.0
, 9
2.5
)
 
N
o
13
.8
 (1
2.7
, 1
5.0
)
13
.4
 (1
1.9
, 1
5.2
)
14
.2
 (1
2.7
, 1
5.8
)
8.
7 
(7.
6, 
10
.0)
U
.S
. R
eg
io
n
 
N
or
th
ea
st
19
.1
 (1
7.5
, 2
0.7
)
19
.8
 (1
7.5
, 2
2.2
)
18
.5
 (1
6.5
, 2
0.7
)
19
.4
 (1
7.4
, 2
1.5
)
 
M
id
w
es
t
22
.0
 (2
2.0
, 2
3.6
)
21
.5
 (1
9.1
, 2
4.0
)
22
.4
 (2
0.7
, 2
4.3
)
22
.6
 (2
0.7
, 2
4.7
)
 
So
ut
h
38
.5
 (3
6.6
, 4
0.4
)
37
.9
 (3
5.2
, 4
0.6
)
38
.9
 (3
6.6
, 4
1.3
)
36
.0
 (3
3.4
, 3
8.7
)
 
W
es
t
20
.5
 (1
9.2
, 2
1.9
)
20
.9
 (1
8.9
, 2
3.1
)
20
.1
 (1
8.3
, 2
2.0
)
21
.9
 (2
0.2
, 2
3.8
)
Sk
in
’s
 re
ac
tio
n 
af
te
r r
ep
ea
te
d 
su
n 
ex
po
su
re
*
 
B
ur
n 
re
pe
at
ed
ly
 o
r f
re
ck
le
18
.6
 (1
7.3
, 1
9.9
)
15
.1
 (1
3.3
, 1
7.1
)
21
.3
 (1
9.7
, 2
3.1
)
29
.2
 (2
7.2
, 3
1.4
)
 
M
ild
 ta
n
29
.0
 (2
7.6
, 3
0.4
)
30
.4
 (2
8.2
, 3
2.6
)
27
.9
 (2
6.1
, 2
9.9
)
33
.9
 (3
1.9
, 3
6.0
)
 
M
od
er
at
e 
ta
n
26
.0
 (2
4.6
, 2
7.5
)
31
.8
 (2
9.5
, 3
4.2
)
21
.5
 (1
9.9
, 2
3.2
)
26
.7
 (2
4.7
, 2
8.8
)
 
Ve
ry
 d
ar
k 
ta
n
7.
8 
(7.
1, 
8.6
)
10
.0
 (8
.8,
 11
.3)
6.
1 
(5.
3, 
7.1
)
5.
2 
(4.
3, 
6.2
)
 
D
o 
no
t g
o 
in
 th
e 
su
n†
18
.6
 (1
7.3
, 2
0.0
)
12
.8
 (1
1.4
, 1
4.3
)
23
.2
 (2
1.4
, 2
5.1
)
5.
1 
(4.
1, 
6.2
)
Gerontologist. Author manuscript; available in PMC 2020 May 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Holman et al. Page 16
A
ll 
ol
de
r 
ad
ul
ts
(n
 
=
 7
,7
65
)
O
ld
er
 a
du
lt 
m
en
(n
 
=
 3
,2
04
)
O
ld
er
 a
du
lt 
w
o
m
en
(n
 
=
 4
,5
61
)
Su
n-
se
ns
iti
v
e 
o
ld
er
 a
du
lts
*
(n
 
=
 3
,6
59
)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
R
eg
ul
ar
ly
 st
ay
s i
n 
th
e 
sh
ad
e‡
 
Ye
s
42
.2
 (4
0.7
, 4
3.8
)
36
.5
 (3
4.1
, 3
8.9
)
46
.8
 (4
4.8
, 4
8.8
)
49
.3
 (4
3.8
, 4
8.5
)
 
N
o
45
.2
 (4
3.6
, 4
6.9
)
55
.5
 (5
2.7
, 5
7.5
)
37
.5
 (3
5.6
, 3
9.5
)
46
.2
 (4
3.8
, 4
8.5
)
 
D
oe
s n
ot
 g
o 
ou
t i
n 
th
e 
su
n†
12
.5
 (1
1.4
, 1
3.7
)
8.
6 
(7.
3, 
9.9
)
15
.6
 (1
4.1
, 1
7.4
)
4.
6 
(3.
6, 
5.7
)
R
eg
ul
ar
ly
 w
ea
rs
 a
 w
id
e-
br
im
m
ed
 h
at
‡
 
Ye
s
21
.7
 (2
0.4
, 2
3.0
)
22
.7
 (2
0.7
, 2
4.7
)
20
.9
 (1
9.4
, 2
2.6
)
26
.4
 (2
4.4
, 2
8.4
)
 
N
o
65
.6
 (6
4.0
, 6
7.2
)
69
.2
 (6
7.0
, 7
1.4
)
62
.8
 (6
0.7
, 6
4.8
)
69
.4
 (6
7.2
, 7
1.5
)
 
D
oe
s n
ot
 g
o 
ou
t i
n 
th
e 
su
n†
12
.7
 (1
1.6
, 1
3.9
)
8.
1 
(7.
0, 
9.4
)
16
.3
 (1
4.7
, 8
.1)
4.
3 
(3.
4, 
5.3
)
R
eg
ul
ar
ly
 w
ea
rs
 a
 lo
ng
-s
le
ev
ed
 sh
irt
‡
 
Ye
s
19
.3
 (1
8.2
, 2
0.4
)
19
.2
 (1
7.4
, 2
1.1
)
19
.4
 (1
7.9
, 2
0.9
)
22
.8
 (2
1.0
, 2
4.7
)
 
N
o
68
.0
 (6
6.5
, 6
9.5
)
73
.0
 (7
0.9
, 7
5.0
)
64
.1
 (6
1.9
, 6
6.2
)
72
.7
 (7
0.7
, 7
4.6
)
 
D
oe
s n
ot
 g
o 
ou
t i
n 
th
e 
su
n†
12
.7
 (1
1.6
, 1
3.9
)
7.
9 
(6.
8, 
9.1
)
16
.6
 (1
5.0
, 1
8.3
)
4.
6 
(3.
7, 
5.7
)
R
eg
ul
ar
ly
 w
ea
rs
 c
lo
th
in
g 
to
 th
e 
an
kl
es
‡
 
Ye
s
37
.2
 (3
5.6
, 3
8.7
)
44
.2
 (4
1.8
, 4
6.6
)
31
.6
 (2
9.8
, 3
3.4
)
40
.1
 (3
7.9
, 4
2.4
)
 
N
o
50
.2
 (4
8.5
, 5
1.8
)
47
.9
 (4
5.5
, 5
0.3
)
52
.0
 (4
9.9
, 5
4.0
)
55
.3
 (5
3.0
, 5
7.6
)
 
D
oe
s n
ot
 g
o 
ou
t i
n 
th
e 
su
n†
12
.7
 (1
1.6
, 1
3.9
)
7.
9 
(6.
8, 
9.2
)
16
.5
 (1
4.8
, 1
8.2
)
4.
6 
(3.
7, 
5.7
)
R
eg
ul
ar
ly
 u
se
s s
un
sc
re
en
 (S
PF
 15
+)
‡
 
Ye
s
26
.5
 (2
5.0
, 2
8.0
)
19
.4
 (1
7.5
, 2
1.6
)
32
.1
 (3
0.1
, 3
4.1
)
38
.1
 (3
5.9
, 4
0.3
)
 
N
o
60
.6
 (5
9.0
, 6
2.3
)
72
.1
 (6
9.7
, 7
4.4
)
51
.6
 (4
9.5
, 5
3.6
)
57
.2
 (5
4.8
, 5
9.5
)
 
D
oe
s n
ot
 g
o 
ou
t i
n 
th
e 
su
n†
12
.9
 (1
1.8
, 1
4.0
)
8.
5 
(7.
3, 
9.9
)
16
.4
 (1
4.9
, 1
7.9
)
4.
8 
(3.
9, 
5.8
)
R
eg
ul
ar
ly
 u
se
s s
un
 av
o
id
an
ce
§
 
Ye
s
55
.0
 (5
3.4
, 5
6.7
)
45
.3
 (4
2.8
, 4
7.8
)
62
.8
 (6
0.8
, 6
4.6
)
54
.0
 (5
1.7
, 5
6.3
)
 
N
o
45
.0
 (4
3.4
, 4
6.6
)
54
.7
 (5
2.2
, 5
7.2
)
37
.3
 (3
5.4
, 3
9.2
)
45
.9
 (4
3.7
, 4
8.3
)
R
eg
ul
ar
ly
 w
ea
rs
 p
ro
te
ct
iv
e 
cl
ot
hi
ng
∥
 
Ye
s
48
.3
 (4
6.7
, 4
9.9
)
55
.2
 (5
2.7
, 5
7.6
)
42
.9
 (4
0.9
, 4
4.9
)
54
.1
 (5
1.8
, 5
6.4
)
 
N
o
51
.7
 (5
0.1
, 5
3.3
)
44
.9
 (4
2.5
, 4
7.3
)
57
.1
 (5
5.1
, 5
9.1
)
45
.9
 (4
3.6
, 4
8.2
)
Gerontologist. Author manuscript; available in PMC 2020 May 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Holman et al. Page 17
A
ll 
ol
de
r 
ad
ul
ts
(n
 
=
 7
,7
65
)
O
ld
er
 a
du
lt 
m
en
(n
 
=
 3
,2
04
)
O
ld
er
 a
du
lt 
w
o
m
en
(n
 
=
 4
,5
61
)
Su
n-
se
ns
iti
v
e 
o
ld
er
 a
du
lts
*
(n
 
=
 3
,6
59
)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
%
 (9
5%
 C
I)
N
um
be
r o
f s
un
 p
ro
te
ct
io
n 
be
ha
v
io
rs
 re
gu
la
rly
 u
se
d‡
,
¶
 
0
17
.9
 (1
6.7
, 1
9.2
)
20
.6
 (1
8.7
, 2
2.6
)
15
.8
 (1
4.4
, 1
7.4
)
14
.9
 (1
3.3
, 1
6.7
)
 
1
26
.9
 (2
5.5
, 2
8.4
)
30
.4
 (2
8.4
, 3
2.6
)
24
.1
 (2
2.2
, 2
6.1
)
29
.5
 (2
7.5
, 3
1.6
)
 
2
20
.1
 (1
8.9
, 2
1.4
)
21
.0
 (1
9.2
, 2
2.9
)
19
.4
 (1
7.8
, 2
1.2
)
22
.5
 (2
0.7
, 2
4.4
)
 
3
11
.9
 (1
1.0
, 1
2.9
)
11
.5
 (1
0.1
, 1
2.9
)
12
.2
 (1
1.0
, 1
3.6
)
15
.3
 (1
3.8
, 1
7.0
)
 
4
8.
6 
(7.
7, 
9.6
)
7.
0 
(5.
8, 
8.4
)
9.
9 
(8.
6, 
11
.4)
10
.2
 (8
.8,
 11
.7)
 
5
14
.6
 (1
3.4
, 1
5.8
)
9.
6 
(8.
3, 
11
.1)
18
.5
 (1
7.0
, 2
0.1
)
7.
6 
(6.
6, 
8.8
)
Su
nb
u
rn
 in
 th
e 
pa
st 
12
 m
on
th
s
 
0
86
.8
 (8
5.6
, 8
8.0
)
85
.1
 (8
3.3
, 8
6.7
)
88
.2
 (8
6.6
, 8
9.6
)
79
.6
 (7
7.6
, 8
1.4
)
 
1 
or
 m
or
e
13
.2
 (1
2.1
, 1
4.3
)
14
.9
 (1
3.3
, 1
6.7
)
11
.8
 (1
0.5
, 1
3.4
)
20
.4
 (1
8.6
, 2
2.4
)
 
1
7.
4 
(6.
6, 
8.3
)
8.
7 
(7.
5, 
10
.1)
6.
3 
(5.
3, 
7.6
)
11
.5
 (1
0.1
, 1
3.1
)
 
2
3.
7 
(3.
1, 
4.3
)
3.
9 
(3.
2, 
4.9
)
3.
5 
(2.
8, 
4.3
)
5.
8 
(4.
8, 
7.0
)
 
3 
or
 m
or
e
2.
1 
(1.
8, 
2.6
)
2.
3 
(1.
6, 
3.1
)
2.
0 
(1.
6, 
2.6
)
3.
1 
(2.
5, 
3.8
)
N
ot
es
: S
PF
 =
 su
n 
pr
ot
ec
tio
n 
fa
ct
or
.
 
Pe
rc
en
ta
ge
s a
re
 w
ei
gh
te
d 
to
 th
e 
ci
v
ili
an
, n
on
in
sti
tu
tio
na
liz
ed
 p
op
ul
at
io
n.
*
Su
n-
se
ns
iti
v
e 
in
di
v
id
ua
ls 
ar
e 
th
os
e 
w
ho
se
 sk
in
 w
o
u
ld
 b
u
rn
 a
fte
r a
n 
ho
ur
 o
f u
np
ro
te
ct
ed
 su
n 
ex
po
su
re
 a
fte
r s
ev
er
al
 m
on
th
s w
ith
ou
t m
uc
h 
su
n 
ex
po
su
re
. T
hi
s m
ea
su
re
 d
iff
er
s f
ro
m
 sk
in
’s
 re
ac
tio
n 
to
 re
pe
at
ed
 
su
n
 e
x
po
su
re
, a
nd
 th
e 
tw
o
 v
ar
ia
bl
es
 a
re
 in
de
pe
nd
en
tly
 a
ss
oc
ia
te
d 
w
ith
 li
ke
lih
oo
d 
of
 su
nb
u
rn
.
† A
lth
ou
gh
 n
ot
 st
at
ed
 b
y 
th
e 
in
te
rv
ie
w
er
 a
s 
a 
re
sp
on
se
 o
pt
io
n,
 so
m
e 
re
sp
on
de
nt
s a
ns
w
er
ed
 th
e 
qu
es
tio
n 
ab
ou
t t
he
ir 
sk
in
’s
 re
ac
tio
n 
to
 th
e 
su
n 
af
te
r r
ep
ea
te
d 
ex
po
su
re
 a
nd
/o
r q
ue
sti
on
s a
bo
ut
 su
n 
pr
ot
ec
tio
n 
be
ha
v
io
rs
 b
y 
sta
tin
g 
th
at
 th
ey
 “
do
 n
ot
 g
o 
in
 th
e 
su
n.
”
‡ A
lw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e w
he
n 
ou
td
oo
rs
 o
n 
a 
w
ar
m
 s
u
n
n
y 
da
y 
fo
r m
or
e 
th
an
 1
 h
r.
§ S
ta
ys
 in
 th
e 
sh
ad
e 
an
d/
or
 d
oe
s n
ot
 g
o 
in
 th
e 
su
n 
alw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e o
n
 w
ar
m
 s
u
n
n
y 
da
ys
.
∥ W
ea
rs
 a
 w
id
e-
br
im
m
ed
 h
at
, l
on
g-
sle
ev
ed
 sh
irt
, a
nd
/o
r c
lo
th
in
g 
to
 th
e 
an
kl
es
 a
lw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e w
he
n 
ou
td
oo
rs
 o
n 
a 
w
ar
m
 s
u
n
n
y 
da
y 
fo
r m
or
e 
th
an
 1
 h
r. 
A
ll 
ot
he
rs
, i
nc
lu
di
ng
 th
os
e 
w
ho
 re
po
rte
d 
no
t 
go
in
g 
in
 th
e 
su
n,
 w
er
e 
co
de
d 
as
 “
no
.”
¶ In
cl
ud
es
 sh
ad
e,
 su
ns
cr
ee
n,
 w
id
e-
br
im
m
ed
 h
at
, l
on
g-
sle
ev
ed
 sh
irt
, a
nd
 o
th
er
 c
lo
th
in
g 
to
 th
e 
an
kl
es
.
Gerontologist. Author manuscript; available in PMC 2020 May 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Holman et al. Page 18
Ta
bl
e 
2.
M
ul
tiv
ar
ia
bl
e 
Lo
gi
sti
c 
Re
gr
es
sio
n 
Pr
ed
ic
tin
g 
1 
or
 M
or
e 
Su
nb
u
rn
s 
in
 th
e 
Pa
st
 1
2 
M
on
th
s A
m
on
g 
A
ll 
U
.S
. O
ld
er
 A
du
lts
 a
nd
 A
m
on
g 
Su
n-
Se
ns
iti
v
e 
O
ld
er
 
A
du
lts
—
N
at
io
na
l H
ea
lth
 In
te
rv
ie
w
 S
ur
ve
y,
 
20
15
A
ll 
ol
de
r 
ad
ul
ts
(n
 
=
 7
,7
65
)
Su
n-
se
ns
iti
v
e 
o
ld
er
 a
du
lts
*
(n
 
=
 3
,6
59
)
a
PR
 (9
5%
 C
I)
a
PR
 (9
5%
 C
I)
Se
x
 
M
al
e
re
f
re
f
 
Fe
m
al
e
0.
83
 (0
.71
, 0
.98
)
0.
81
 (0
.68
, 0
.96
)
A
ge
, y
ea
rs
 
65
–6
9
re
f
re
f
 
70
–7
4
0.
73
 (0
.60
, 0
.89
)
0.
69
 (0
.56
, 0
.86
)
 
75
–7
9
0.
43
 (0
.33
, 0
.56
)
0.
48
 (0
.36
, 0
.64
)
 
80
–8
4
0.
40
 (0
.30
, 0
.54
)
0.
42
 (0
.30
, 0
.58
)
 
85
+
0.
38
 (0
.26
, 0
.55
)
0.
36
 (0
.23
, 0
.55
)
R
ac
e 
an
d 
et
hn
ic
ity
 
N
on
-H
isp
an
ic
 w
hi
te
re
f
re
f
 
N
on
-H
isp
an
ic
 b
la
ck
0.
51
 (0
.36
, 0
.72
)
1.
01
 (0
.60
, 1
.71
)
 
H
isp
an
ic
0.
69
 (0
.47
, 1
.01
)
0.
77
 (0
.48
, 1
.23
)
 
O
th
er
 (n
on
-H
isp
an
ic)
0.
42
 (0
.22
, 0
.77
)
0.
60
 (0
.29
, 1
.28
)
U
.S
. b
or
n
 
Ye
s
re
f
re
f
 
N
o
0.
93
 (0
.68
, 1
.26
)
0.
91
 (0
.61
, 1
.35
)
U
.S
. r
eg
io
n
 
N
or
th
ea
st
re
f
re
f
 
M
id
w
es
t
1.
11
 (0
.86
, 1
.45
)
1.
11
 (0
.83
, 1
.48
)
 
So
ut
h
0.
91
 (0
.71
, 1
.17
)
0.
92
 (0
.71
, 1
.20
)
 
W
es
t
0.
95
 (0
.73
, 1
.25
)
0.
91
 (0
.69
, 1
.20
)
Sk
in
’s
 re
ac
tio
n 
af
te
r r
ep
ea
te
d 
su
n 
ex
po
su
re
*
 
B
ur
n 
re
pe
at
ed
ly
 o
r f
re
ck
le
1.
39
 (1
.14
, 1
.70
)
1.
26
 (1
.02
, 1
.43
)
 
M
ild
 ta
n
re
f
re
f
 
M
od
er
at
e 
ta
n
1.
13
 (0
.92
, 1
.40
)
1.
13
 (0
.90
, 1
.42
)
Gerontologist. Author manuscript; available in PMC 2020 May 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Holman et al. Page 19
A
ll 
ol
de
r 
ad
ul
ts
(n
 
=
 7
,7
65
)
Su
n-
se
ns
iti
v
e 
o
ld
er
 a
du
lts
*
(n
 
=
 3
,6
59
)
a
PR
 (9
5%
 C
I)
a
PR
 (9
5%
 C
I)
 
Ve
ry
 d
ar
k 
ta
n
1.
10
 (0
.81
, 1
.50
)
1.
50
 (1
.05
, 2
.15
)
 
D
o 
no
t g
o 
in
 th
e 
su
n†
0.
60
 (0
.42
, 0
.86
)
0.
74
 (0
.37
, 1
.47
)
R
eg
ul
ar
ly
 u
se
s s
un
 av
o
id
an
ce
‡
 
Ye
s
0.
91
 (0
.76
, 1
.09
)
0.
86
 (0
.71
, 1
.03
)
 
N
o
re
f
re
f
R
eg
ul
ar
ly
 w
ea
rs
 p
ro
te
ct
iv
e 
cl
ot
hi
ng
§
 
Ye
s
1.
00
 (0
.84
, 1
.18
)
1.
07
 (0
.90
, 1
.28
)
 
N
o
re
f
re
f
R
eg
ul
ar
ly
 u
se
s s
un
sc
re
en
 (S
PF
 15
+)
∥
 
Ye
s
1.
27
 (1
.05
, 1
.52
)
1.
08
 (0
.90
, 1
.31
)
 
N
o
re
f
re
f
N
ot
es
: a
PR
 =
 a
dju
ste
d p
rev
al
en
ce
 ra
tio
; C
I =
 c
on
fid
en
ce
 in
te
rv
al
; S
PF
 =
 su
n 
pr
ot
ec
tio
n 
fa
ct
or
.
 
B
ol
de
d 
aP
R’
s a
re
 st
at
ist
ic
al
ly
 si
gn
ifi
ca
nt
 (p
 
<
 0
.0
5).
*
Su
n-
se
ns
iti
v
e 
in
di
v
id
ua
ls 
ar
e 
th
os
e 
w
ho
se
 sk
in
 w
o
u
ld
 b
u
rn
 a
fte
r a
n 
ho
ur
 o
f u
np
ro
te
ct
ed
 su
n 
ex
po
su
re
. T
hi
s m
ea
su
re
 d
iff
er
s f
ro
m
 sk
in
’s
 re
ac
tio
n 
to
 re
pe
at
ed
 su
n 
ex
po
su
re
, a
nd
 th
e 
tw
o
 v
ar
ia
bl
es
 a
re
 
in
de
pe
nd
en
tly
 a
ss
oc
ia
te
d 
w
ith
 li
ke
lih
oo
d 
of
 su
nb
u
rn
.
† A
lth
ou
gh
 n
ot
 st
at
ed
 b
y 
th
e 
in
te
rv
ie
w
er
 a
s 
a 
re
sp
on
se
 o
pt
io
n,
 so
m
e 
re
sp
on
de
nt
s a
ns
w
er
ed
 th
e 
qu
es
tio
n 
ab
ou
t t
he
ir 
sk
in
’s
 re
ac
tio
n 
to
 th
e 
su
n 
af
te
r r
ep
ea
te
d 
ex
po
su
re
 b
y 
sta
tin
g 
th
at
 th
ey
 “
do
 n
ot
 g
o 
in
 th
e 
su
n
.”
‡ S
ta
ys
 in
 th
e 
sh
ad
e 
an
d/
or
 d
oe
s n
ot
 g
o 
in
 th
e 
su
n 
alw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e o
n
 w
ar
m
 s
u
n
n
y 
da
ys
.
§ W
ea
rs
 a
 w
id
e-
br
im
m
ed
 h
at
, l
on
g-
sle
ev
ed
 sh
irt
, a
nd
/o
r c
lo
th
in
g 
to
 th
e 
an
kl
es
 a
lw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e w
he
n 
ou
td
oo
rs
 o
n 
a 
w
ar
m
 s
u
n
n
y 
da
y 
fo
r m
or
e 
th
an
 1
 h
r. 
A
ll 
ot
he
rs
, i
nc
lu
di
ng
 th
os
e 
w
ho
 re
po
rte
d 
no
t 
go
in
g 
in
 th
e 
su
n,
 w
er
e 
co
de
d 
as
 “
no
.”
∥ U
se
s s
un
sc
re
en
 a
lw
ay
s o
r 
m
o
st
 o
f t
he
 ti
m
e w
he
n 
ou
td
oo
rs
 o
n 
a 
w
ar
m
 s
u
n
n
y 
da
y 
fo
r m
or
e 
th
an
 1
 h
r. 
A
ll 
ot
he
rs
, i
nc
lu
di
ng
 th
os
e 
w
ho
 re
po
rte
d 
no
t g
oi
ng
 in
 th
e 
su
n,
 w
er
e 
co
de
d 
as
 “
no
.”
Gerontologist. Author manuscript; available in PMC 2020 May 17.
